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(54) WAFER PROCESSING APPARATUS AND WAFER PROCESSING 

(57)Abstract: 

PURPOSE: To provide a wafer processing apparatus having an 
electrostatic chuck which dispenses with a preliminary discharge 
prior to and after wafer processing, or to provide a wafer 
processing apparatus which can bring, without fail, a temperature 
measuring means to measure the wafer temperature in contact 
with a wafer. 

CONSTITUTION: A wafer processing apparatus of the first mode 
comprises (a) an electrostatic chuck 30 complete with an 
electrode 32 to fix a wafer 50 by electrostatic force, (b) a support 
table 12 loaded with an electrostatic chuck, and (c) a pusher 36 
which is earthed and with which to raise the wafer 50 to the 
electrostatic chuck 30 or lower it. A wafer processing apparatus of 
the second mode comprises (a) a temperature measuring means 60 
to measure the temperature of the wafer 50 and (b) an energizing 
means 62 to energize the temperature measuring means 60 to the 
wafer. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the electrostatic chuck which possesses an electrode and fixes a wafer by electrostatic force, 
the susceptor which laid the electrostatic chuck, and the pusher by whom it was grounded for making it go 
up and down a wafer to an electrostatic chuck — since — the wafer processor characterized by changing. 
[Claim 2] An electrostatic chuck is a wafer processor according to claim 1 characterized by being a 
unipolar system. 

[Claim 3] In being a wafer art using a wafer processor according to claim 1 and fixing a wafer to an 
electrostatic chuck Contacting the grounded pusher pin to a wafer, a pusher pin is dropped, a wafer is laid 
in an electrostatic chuck, and direct current voltage is impressed to the electrode of an electrostatic 
chuck. Subsequently In removing a pusher pin from a wafer and releasing a wafer from an electrostatic 
chuck The wafer art characterized by raising a pusher pin and releasing a wafer from an electrostatic 
chuck, intercepting the direct current voltage which was being impressed to the electrode of an 
electrostatic chuck, and contacting the grounded pusher pin to a wafer. 

[Claim 4] The wafer art according to claim 3 characterized by performing dry etching of a wafer where a 
wafer is cooled after fixing a wafer to an electrostatic chuck. 

[Claim : 5] a thermometry means to measure the temperature of a wafer, and an energization means to 
energize a thermometry means toward a wafer so that a thermometry means may contact a wafer front 
face — since — the wafer processor characterized by changing. 

[Claim 6] It is a wafer processor to the publication of claim 5 characterized by having further the device 

which sets constant contact force of the thermometry means against a wafer front face. 

[Claim 7] It is the wafer processor according to claim 5 or 6 characterized by for a thermometry means 

consisting of a fluorescence type fiber thermometer, and an energization means consisting of a spring or a 

coil. 

[Claim 8] Measuring [ a thermometry means ]~by energizing thermometry means toward wafer - 
temperature of wafer **** wafer art where a wafer front face is always contacted. 

[Claim 9] The wafer art which includes further processing a wafer by the low-temperature etching method. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the wafer art which used the wafer processor and the 
wafer art, the wafer processor that has the description for an electrostatic chuck device or a thermometry 
means in more detail, and the wafer processor. 
[0002] 

[Description of the Prior Art] While high integration of a semiconductor device progresses, the demand to 
the ultra-fine processing technology of a wafer is also becoming severe every year. Establishment of the 
etching technique which forms an anisbtropy configuration is indispensable, securing not an exception but a 
high selection ratio also about the dry etching of silicon system ingredients including the dry etching for 
forming a gate field. 

[0003] In recent years, the low-temperature etching method attracts attention as a technique of the next 
generation for establishing such an etching technique. This low-temperature dry etching technique is 
holding wafer temperature at the low temperature below 0-degreeC, and is a technique which newly added 
the function which controls the surface reaction by the plasma. That is, a chemical reaction is frozen by 
low-temperature-izing a wafer front face about the chemical reaction and physical sputtering in reactive 
ion etching, and it is going to control the selectivity over the workability, the etch selectivity, the high etch 
rate, resist, and substrate of high dimensional accuracy etc. (for example, "Low-Temperature Microwave 
Plasme Etching", K.Tsujimoto, et al., 1988 DRY PROCESS SYMPOSIUM, and pp 42-48 reference). 
[0004] In case a wafer is cooled, in order to improve thermal contact of the electrode and wafer which 
were cooled, generally an electrostatic chuck is used. In the case of the electrostatic chuck of the unipolar 
system used with wafer processors, such as a low-temperature etching system by which current marketing 
is carried out, adsorption power will not arise without the amount of charges according to applied voltage 
being stored up on a wafer from the exterior. In the conventional wafer processor, it is carrying out by 
generating the plasma which has conductivity in transfer of this charge. 

[0005] Moreover, when carrying out low-temperature etching, the monitor of wafer temperature is 
indispensable. In this case, the approach of contacting at the rear face of the wafer which cooled the 
advantageous fluorescence type fiber thermometer to noises, such as RF, and acting as the monitor of the 
wafer temperature under etching is common. 

[0006] The low-temperature etching system for performing wafer processing by the low-temperature 
reactive-ion-etching method is taken for an example, and how to measure the fixed approach of a wafer 
and wafer temperature by the conventional electrostatic chuck is explained hereafter. 
[0007] The conventional low-temperature etching system consists of the etching chamber 10, susceptor 
12, the reactant gas feed zone 20, the etching chamber exhaust air section 22, the electrostatic chuck 30 
attached on susceptor 12, a pusher 36, and the anode electrode 26, as an outline is shown in drawing 6 . 
Moreover, it is arranged so that the fluorescence type fiber thermometer 40 may contact a wafer rear face. 
Susceptor 12 constitutes the cathode electrode which may impress the RF power source 14 and RF power 
from a matching box 16, and has the structure where it can circulate through refrigerants supplied to the 
interior from the outside, such as liquid nitrogen and ethanol. Various gas, such as CHF3, CH4, and HBr, is 
supplied to the etching chamber 10 through the reactant gas feed zone 20. In addition, illustration of a 
pusher's 36 elevator style was omitted in drawing 6 . 

[0008] The electrostatic chuck 30 possesses the electrode 32. Direct current voltage can be impressed to 
an electrode 32 from a power source 34. 

[0009] The fluorescence-type fiber thermometer 40 measures temperature using the fluorescence 
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relaxation property (property in which the time amount which fluorescence attenuation of a fluorescent 
material takes in response to the light of specific wavelength changes depending on surrounding 
temperature) of a fluorescent material. For example, the optical-fiber probe which pasted up the 
magnesium fluorescent substance at the tip is contacted to a wafer, the fluorescence which emits the 
pulsed light for excitation and returns from the light source is received, data processing is performed, and 
it indicates by temperature. 

[0010] Arrangement of the susceptor 12 and the pusher 36 who constitute a wafer 50, the conveyance arm 
24, and a cathode electrode is typically shown in drawing 7 . By the conveyance arm 24, a wafer is carried 
in in the etching chamber 10 of a wafer processor, and a wafer 50 is arranged above susceptor 12. 
Subsequently, after raising the pusher 36 who penetrates pore 12A prepared in susceptor 12 and holding a 
wafer 50, the conveyance arm 24 is drawn out. Then, a pusher 36 is dropped and a wafer 50 is laid on the 
electrostatic chuck 30. And by performing a pre-discharge and subsequently to the electrode 32 of the 
electrostatic chuck 30 impressing direct current voltage, static electricity is stored up in a wafer front 
face, and the suction force by electrostatic force is generated between the electrostatic chuck 30 and a 
wafer 50. In addition, a pre-discharge is in the condition which decompressed the inside of the etching 
chamber 10, and can be performed by applying low power to the susceptor 12 which constitutes a cathode 
electrode. 

[001 1] At this time, it is important to arrange the point of the fluorescence type fiber thermometer 40 so 
that the tip of the fluorescence type fiber thermometer 40 may contact the rear face of a wafer 50. 
[0012] Moreover, after low-temperature etching processing is completed, before releasing a wafer 50 from 
the electrostatic chuck 30, it is necessary to perform a pre-discharge and to remove electrification of a 
wafer. 
[0013] 

[Problem(s) to be Solved by the Invention] When performing low-temperature etching using the 
conventional electrostatic chuck, although it is necessary to perform a pre-discharge in front of etching 
and in the back, there are the following problems as mentioned above. 

(A) Before etching and the back take excessive time amount. 

(B) Since the wafer is not enough stuck to an electrostatic chuck until it performs the pre-discharge 
before etching, a wafer may fully be unable to be cooled. 

(C) There is a possibility that the configuration of the resist formed on the wafer may change and 
deteriorate by the pre-discharge. In this case, though natural, change arises in the processing configuration 
of the wafer after etching. 

[0014] although the method of use the electrostatic chuck of a multi-electrode type be also propose 
instead of the unipolar system electrostatic chuck, since it originate in the electrode configuration of an 
electrostatic chuck and the amounts of adsorption differ with a forward and negative electrode, there be a 
problem of the cooling effectiveness of a wafer become less uniform (refer to spring Japan Society of 
Applied Physics 28 p-NC -17 "examination of the temperature control engine performance of the 
electrostatic chuck in RIE" in 1992). 

[0015] Moreover, when a wafer is laid on susceptor 12, the installation location of the fluorescence type 
fiber thermometer 40 may change. When the tip of the fluorescence type fiber thermometer 40 does not 
touch the rear face of a wafer 50 so that it may be shown as a result, for example, (A) of drawing 8 , 
temperature of a wafer cannot be measured correctly. Or since a wafer separates from susceptor 12 when 
the tip of the fluorescence type fiber thermometer 40 has projected as shown in (B) of drawing 8 , a wafer 
cannot fully be cooled and a wafer cannot be fixed by the electrostatic chuck (not shown to drawing 8 ), 
either. 

[0016] Therefore, although it is necessary to arrange the tip of the fluorescence type fiber thermometer 40 
certainly in the same flat surface as the front face (for it to be the front face of an electrostatic chuck 
when the electrostatic chuck is attached on susceptor 12) of susceptor 12, when the processing number of 
sheets of a wafer increases, the location at the tip of the fluorescence type fiber thermometer 40 shifts (a 
tip falls for a while with the vigor which places a wafer), and the fluorescence type fiber thermometer 40 
must be arranged and refixed. 

[0017] Therefore, the 1st purpose of this invention is to offer a wafer processor and a wafer art equipped 
with the electrostatic chuck without the need of performing a pre-discharge in front of processing of a 
wafer and in the back. 

[001 8] Furthermore, the 2nd purpose of this invention is to offer the wafer processor and wafer art which 
may contact the thermometry means for measuring the temperature of a wafer to a wafer certainly. 
[0019] 
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[Means for Solving the Problem] The wafer processor of the 1st mode of this invention can attain the 1st 
above-mentioned purpose, this 1st voice — the electrostatic chuck which a wafer processor [ like ] 
possesses an electrode and fixes a wafer by electrostatic force, the susceptor which laid the electrostatic 
chuck, and the pusher by whom it was grounded for making it go up and down a wafer to an electrostatic 
chuck — since — it is characterized by changing. 

[0020] In the desirable mode of the wafer processor of the 1st mode, an electrostatic chuck is a unipolar 
system. 

[0021] The 1st above-mentioned purpose can be attained by the wafer art of the 1st mode of this 
invention which used the wafer processor of this 1st mode. When it fixes a wafer to an electrostatic chuck, 
the wafer art of this 1st mode Contacting the grounded pusher pin to a wafer, a pusher pin is dropped, a 
wafer is laid in an electrostatic chuck, and direct current voltage is impressed to the electrode of an 
electrostatic chuck. Subsequently In removing a pusher pin from a wafer and releasing a wafer from an 
electrostatic chuck It is characterized by raising a pusher pin and releasing a wafer from an electrostatic 
chuck, intercepting the direct current voltage which was being impressed to the electrode of an 
electrostatic chuck, and contacting the grounded pusher pin to a wafer. 

[0022] In the desirable mode of the wafer art of the 1 st mode, after fixing a wafer to an electrostatic 
chuck, where a wafer is cooled, dry etching of a wafer is performed. 

[0023] The wafer processor of the 2nd mode of this invention can attain the 2nd above-mentioned 
purpose, this 2nd voice — a thermometry means by which a wafer processor [ like ] measures the 
temperature of a wafer, and an energization means by which a thermometry means energizes a 
thermometry means toward a wafer so that a wafer front face may be contacted — since — it is 
characterized by changing. v 

[0024] In the desirable mode of the wafer processor of the 2nd mode, it has further the device which sets 
constant contact force of the thermometry means against a wafer front face. Although a thermometry 
means can also make a fluorescence type fiber thermometer, a thermocouple, etc. what kind of 
thermometry means, it is desirable that it is the fluorescence type fiber thermometer which cannot be 
easily influenced of noises, such as RF. Although an energization means can also be made into what kind of 
thing, consisting of a spring or a coil is desirable. 

[0025] By energizing a thermometry means toward a wafer, a thermometry means is in the condition which 
always contacted the wafer front face, and the 2nd above-mentioned purpose can be attained by the wafer 
art of the 2nd mode of this invention including measuring the temperature of a wafer. In the desirable mode 
of the wafer art of the 2nd mode, it includes further processing a wafer by the low-temperature etching 
method. 

[0026] As the 1st of this invention, and 2nd wafer processor, various CVD systems, such as a plasma 
etching system, a low-temperature plasma etching system, an ECR etching system, a low-temperature 
ECR etching system, various sputtering systems, and plasma-CVD equipment, can be illustrated. Moreover, 
various CVD methods, such as the plasma-etching method, the low-temperature plasma-etching method, 
the ECR etching method, the low-temperature ECR etching method, the various sputtering methods, and a 
plasma-CVD method, can be illustrated as the 1st of this invention, and 2nd wafer art. 
[0027] 

[Function] In the 1 st wafer processor and wafer art of a mode of this invention, since the pusher pin which 
grounded delivery of the charge between an electrostatic chuck and a wafer performs when a wafer is fixed 
to an electrostatic chuck, immobilization of the wafer by the electrostatic chuck is completed in an instant. 
Moreover, since it discharges on the earth through the pusher pin which grounded the charge charged to 
the wafer when releasing a wafer from an electrostatic chuck, release of the wafer from an electrostatic 
chuck is completed in an instant. 

[0028] It follows, for example, a wafer is enough cooled at the time of etching initiation by the excessive 
time amount of a pre-discharge becoming unnecessary in a low-temperature etching system and the low- 
temperature etching method in front of etching and in the back, and the stable low-temperature etching 
process is attained. Moreover, like before, since the pre-discharge is unnecessary, the configuration of the 
resist formed on the wafer does not change and deteriorate by the pre-discharge, and change does not 
arise in the processing configuration of the wafer after etching. 

[0029] In the 2nd wafer processor and wafer art of a mode of this invention, the thermometry means 
touches the wafer certainly during the thermometry of a wafer. Therefore, it is possible during processing 
of a wafer for repeatability to improve wafer rear-face temperature as a monitor correctly. Since a 
thermometry means may be certainly contacted to a wafer, it becomes unnecessary not to arrange a 
thermometry means and to refix it, even if the processing number of sheets of a wafer increases. 
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[0030] 

[Example] Hereafter, based on a desirable example, this invention is explained with reference to a drawing. 
[0031] (Example 1) An example 1 is related with the 1st wafer processor and wafer art of a mode of this 
invention. The wafer processor of an example 1 is a low-temperature etching system, and shows the 
outline to drawin g 1 . Although this low-temperature etching system is the same as that of the 
conventional low-temperature etching system shown in drawin g 6 fundamentally, the point that the pusher 
36 is grounded is different. Arrangement of the conveyance arm 24 and susceptor 1 2 which convey a wafer 
50 and a wafer, and the electrostatic chuck 30 is typically shown in drawing 2 . The conveyance arm 24 
can be gone up and down through pore 12A which is right and left movable and by which the pusher 36 was 
formed in susceptor 12. In addition, the illustration of a device which makes a pusher 36 go up and down 
was omitted. 

[0032] Susceptor 12 constitutes the cathode electrode which may impress the RF power source 14 and RF 
power from a matching box 16, and has the structure where it can circulate through refrigerants, such as 
liquid nitrogen and ethanol, in the interior. Susceptor 12 can be cooled about [ -120 degrees ] to C. The 
electrostatic chuck 30 possesses the electrode 32. Direct current voltage can be impressed to an 
electrode 32 from a power source 34. The electrostatic chuck 30 is a unipolar system and is being fixed to 
susceptor 12. The electrostatic chuck 30 consists of an alumina ceramic. The flat-surface configuration of 
an electrode 32 was made into the shape of a double helix. Moreover, a pusher 36 consists of aluminum 
and is grounded. 

[0033] It is arranged so that the usual fluorescence type fiber thermometer 40 may contact the rear face 
of a wafer. The tip of the fluorescence type fiber thermometer 40 contacts the rear face of a wafer 50 
through the pore 18 prepared in the center section of susceptor 12. 

[0034] How to fix a wafer 50 ,to the electrostatic chuck 30 of the wafer processor shown in drawing 1 is 
explained below. By the conveyance arm 24, a wafer is carried in in the chamber 10 of a wafer processor, 
and a wafer 50 is arranged above susceptor 12. Subsequently, after raising the pusher 36 who penetrates 
pore .12A prepared in susceptor 12 and holding a wafer 50 with a pusher 36, the conveyance arm 24 is 
drawn out. Then, a pusher 36 is dropped and a wafer 50 is laid on the electrostatic chuck 30. 
[0035] After laying a wafer 50 on the electrostatic chuck 30, before laying in installation and coincidence, 
where a pusher 36 is contacted to a wafer 50, direct current voltage (for example, -500V) is impressed to 
the electrode 32 of the electrostatic chuck 30 further again at them. Since the pusher 36 is grounded 
electrically, a charge is accumulated in a wafer 50 in an instant, and the suction force by electrostatic 
force generates him between the electrostatic chuck 30 and a wafer 50. Next, a pusher 36 is separated 
from a wafer 50 and immobilization of a wafer is ended. Then, low-temperature etching is performed. Since 
immobilization and cooling of a wafer are completed without using a pre-discharge before etching, stable 
low-temperature etching can be performed. At this time, a pusher 36 is also connectable with a float 
electrode. 

[0036] Next, after completing low-temperature etching, how to release a wafer 50 from the electrostatic 
chuck of the wafer processor shown in drawin g 1 is explained below. 

[0037] First, the direct current voltage which was being impressed to the electrode 32 of the electrostatic 
chuck 30 is intercepted. Subsequently, the grounded pusher 36 is contacted to a wafer 50. Removal of 
residual charge is performed from a wafer 50 by this in an instant, and the adsorption power between a 
wafer 50 and the electrostatic chuck 30 is extinguished by it. Therefore, a wafer can be released from 
electrostatic adsorption, without using a pre-discharge. 

[0038] Subsequently, a pusher 36 is raised, a wafer 50 is removed from the electrostatic chuck 30, and a 
wafer 50 is further transported on the conveyance arm 24. Next, the conveyance arm 24 is taken out from 
the susceptor 12 upper part to an unload room (not shown). 

[0039] (Example 2) An example 2 is related with the 2nd wafer processor and wafer art of a mode of this 
invention. A thermometry means 60 to measure the temperature of a wafer consists of the usual 
fluorescence type fiber thermometer. Moreover, the wafer processor is equipped with an energization 
means 62 to energize the thermometry means 60 toward a wafer so that the thermometry means 60 may 
contact the rear face of a wafer 50 certainly. This energization means consists of flat spring in an example 
2. The quality of the material of flat spring can also be made into what kind of the quality of the material 
which has resistance in the conditions of a wafer art. In addition, let the force in which an energization 
means energizes a thermometry means be the magnitude which does not exceed the wafer holding power 
of a mechanical clamp or the wafer adsorption power of an electrostatic chuck, and the sum total of a 
wafer self-weight. This enables repeatability to improve temperature on the rear face of a wafer as a 
monitor correctly at the time of wafer processing of etching etc. 
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[0040] Drawing 3 is the sectional view which expanded a part of susceptor 12 of the wafer processor of 
the 2nd mode of this invention. Structure of susceptor 12 can be made to be the same as that of the 
susceptor of an example 1. The end of the energization means 62 is being fixed to the wall of a pore 18 
prepared in the center section of susceptor 12 by **** etc. (not shown). A part for the point of the 
thermometry means 60 is attached in the other end of the energization means 62 (refer to the sectional 
view of (A) of drawin g 3 , and the top view of (B) of drawin g 3 ). 

[0041] When the energization means 62 is energizing the thermometry means 60 up and the wafer is not 
laid in susceptor 12, the tip of the thermometry means 60 is projected from the flat surface including the 
front face of susceptor 1 2 (refer to (A) of drawing 3 ). 

[0042] A wafer 50 is fixed by the mechanical clamp or the electrostatic chuck (not shown to drawing 3 ) 
attached in susceptor 12. The energization means 62 is caudad perverted with the self-weight of a wafer 
etc. Consequently, the upward force is applied to the thermometry means 60, and the tip of the 
thermometry means 60 is certainly stuck to the rear face of a wafer 50 (refer to (C) of drawin g 3 ). case 
where a mechanical clamp or an electrostatic chuck is not used for the energization force of the 
energization means 62 at this time (force which an energization means pushes up) < — (wafer self-weight) 
What is necessary is it to be required to fill ******, and to choose suitably the energization means 62 
which fills this relation, and just to attach in a suitable location, moreover — the case where a wafer is 
fixed by the electrostatic chuck — energization force of the energization means 62 (force which an 
energization means pushes up) < — (suction force of a wafer self-weight + electrostatic chuck) 
case where it is required to fill ****** and a wafer is fixed by the mechanical clamp (force which an 
energization means pushes up) < — (self-weight of a wafer self-weight + clamp) 
It is required to fill ******. 

[0043] (Example 3) An example 3 is deformation of an example 2 and is an example which transposed the 
energization means 62 of an example '2 to coiled, spring. The quality of the material of coiled spring can also 
be made into what kind of the quality of the material which has resistance in the conditions of a wafer art. 
A sectional view shows a part of condition of the thermometry means 60 before laying a wafer 50 in (A) of 
drawing 4 at susceptor 12, and the energization means 62. Moreover, a sectional view shows a part of 
condition of the thermometry means 60 after laying a wafer 50 in (B) of drawing 4 at susceptor 12, and the 
energization means 62. Also in this example 3, the energization force of the energization means 62 needs 
to fill the relation stated in the example 2. 

[0044] (Example 4) An example 4 is deformation of an example 3 and it is the description to have further 
the device which sets constant contact force of the thermometry means against a wafer front face. 
Specifically, this device consists of the control circuit 68 for controlling rotation of a motor 66 based on 
the motor 66 for making an energization means 62 by which weighting level gages 64 (spring measure etc.) 
and the thermometry means 60 were attached go up and down, and the detection value of a weighting level 
gage 64 (refer to drawing 5 ). In addition, it is also possible to use a strain gauge etc. instead of a weighting 
level gage. 

[0045] The energization means 62 is moved caudad, and when small, you make it move up, in being larger 
than the force which the force concerning a thermometry means 60 by which it is in contact with the wafer 
rear face by having such a device set up. for example, the energization means 62 is moved up after 
electrostatic chuck actuation (not shown [ in addition / to drawing 5 / an electrostatic chuck ] after 
adsorption of a wafer) — making — energization force of the energization means 62 (force which an 
energization means pushes up) < — (electrostatic adsorption power + wafer self-weight) 
By strengthening in the becoming range, it is possible to raise the adhesion of the thermometry means 60 
and a wafer 50 further. Moreover, it is possible to always actually act as the monitor of the force in which 
the thermometry means 60 is forced on the wafer rear face. 

[0046] As mentioned above, although this invention was explained based on the desirable example, this 
invention is not limited to these examples. Not only a unipolar system but a bipolar type is sufficient as an 
electrostatic chuck. The flat-surface configuration of the electrode of an electrostatic chuck can be made 
not only into a double-helix mold but into a semicircle mold, a concentric circle mold, and a radial. The 
quality of the material of an electrostatic chuck can also be used as an alumina, titanic-acid calcium, and 
barium titanate. A pusher's structure has conductivity also besides having illustrated in the example, and if 
it is the thing of structure which may make it go up and down a wafer, it can also make it what kind of 
configuration, structure, and the quality of the material. 
[0047] 

[Effect of the Invention] In the 1st mode of this invention, since it carries out through the pusher who 
grounded transfer of the charge between a wafer and susceptor, it becomes unnecessary to perform a 
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pre-discharge, a charge can be delivered and received in an instant, and it does not become causes, such 
as a throughput fall, but the time amount which immobilization of the wafer to susceptor takes can be 
shortened. Moreover, for example, the cooling effectiveness of a wafer can be raised, and the configuration 
of the resist formed on the wafer becomes, without changing and deteriorating. 

[0048] Furthermore, release of the wafer from an electrostatic chuck can be performed without using a 
pre-discharge, and compaction of the time amount which release of a wafer takes can be aimed at. 
[0049] By the 2nd mode of this invention, the temperature of a wafer can be measured with correctly and 
sufficient repeatability. Moreover, wafer exchange can be made as a line what times, and the contact 
condition of a thermometry means and a wafer can be made always the same. Furthermore, since a 
clearance is not generated with a thermometry means between a wafer and susceptor, there is no concern 
which causes trouble in actuation of an electrostatic chuck, for example. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the outline of the wafer processor of the 1st mode of this invention. 

[Drawing 2] They are the wafer in the wafer processor of the 1st mode of this invention, a conveyance 

arm, susceptor, and drawing showing arrangement of a pusher typically. 

[ Drawin g 3] It is drawing showing some wafer processors of the 2nd mode of this invention. 

[Drawing 4] It is drawing showing a part of deformation of the wafer processor of the 2nd mode of this 

invention. 

[Drawing 5] It is drawing showing a part of still more nearly another deformation of the wafer processor of 
the 2nd mode of this invention. 

[Drawing 6] It is drawing showing the outline of the conventional low-temperature etching system. 
[Drawing 7] They are the wafer in the conventional low-temperature etching system, a conveyance arm, 
susceptor, and drawing showing arrangement of a pusher typically. 

[ Drawin g 8] It is drawing for explaining the. trouble in the conventional low-temperature etching system. 

[Description of Notations] 

10 Etching Chamber 

12 Susceptor 

14 RF Power Source 

16 Matching Box 

1 8 Pore 

20 Reactant Gas Feed Zone 

22 Etching Chamber Exhaust Air Section 

24 Conveyance Arm 

26 Anode Electrode 

30 Electrostatic Chuck 

32 Electrode 

34 Power Source 

36 Pusher 

40 Fluorescence Type Fiber Thermometer 
50 Wafer 

60 Thermometry Means 

62 Energization Means 

64 Weigher 

66 Motor 

68 Control Circuit 
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